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(57) ABSTRACT 
There is provided an information processing apparatus 
including an evaluation value calculating unit that acquires 
time-series data of a discrete system including sampling val 
ues X, in a measurement period i, calculates a movement 
deviation V, based on a movement mean m, of N sampling 
Values X, X-1, X_2, ..., and X v1 corresponding to prede 
termined periods before a predetermined measurement 
periodt, and calculates an evaluation values, showing a rapid 
change in the time-series data of the discrete system in the 
measurement periodt, on the basis of the movement deviation 
V, corresponding to the measurement period tanda movement 
deviation V, corresponding to a measurement period t-1. 
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INFORMATION PROCESSINGAPPARATUS, 
INFORMATION PROCESSING METHOD, 

AND PROGRAM 

BACKGROUND 

0001. The present disclosure relates to an information pro 
cessing apparatus, an information processing method, and a 
program and particularly, to an information processing appa 
ratus, an information processing method, and a program that 
enable information associated with a search keyword to be 
provided to a user. 
0002 Conventionally, in addition to web pages and blogs, 
the Internet has become flooded with a variety of information 
using various Social networking services (SNS), a represen 
tative of which is Twitter. In addition, a system that extracts 
information including an arbitrary keyword from the variety 
of information is known. 
0003 Specifically, if an existing search system is used, 
information including a search condition can be provided to a 
user using a keyword set arbitrarily by the user as the search 
condition. In addition, new information or frequently 
searched information can be provided to the user, according 
to the freshness or the search frequency of the information 
including the search keyword (for example, refer to Japanese 
Laid-Open Patent Publication No. 2009-15407). 

SUMMARY 

0004 As described above, the information including the 
search keyword can be searched in the related art. However, 
technology for providing information (which may not include 
a search keyword) associated with the search keyword or 
extracting information that has become a popular topic in the 
world from the information associated with the search key 
word has not been established. 

0005. The present disclosure has been made in view of the 
above circumstances and enables extraction of information 
that has become a popular topic in the world. 
0006. According to an embodiment of the present disclo 
Sure, there is provided an information processing apparatus 
which includes an evaluation value calculating unit that 
acquires time-series data of a discrete system including Sam 
pling values X, in a measurement period i, calculates a move 
ment deviation V, based on a movement mean m, of N Sam 
pling Values X, X-1, X_2, . . . . and X, corresponding to 
predetermined periods before a predetermined measurement 
periodt, and calculates an evaluation values, showing a rapid 
change in the time-series data of the discrete system in the 
measurement periodt, on the basis of the movement deviation 
V, corresponding to the measurement period tanda movement 
deviation V, corresponding to a measurement period t-1. 
0007. The evaluation value calculating unit may calculate 
the evaluation value s, movement deviation V/movement 
deviation V, 1. 
0008. The evaluation value calculating unit may total con 
tinuous time-series data for each measurement period and 
convert the continuous time-series data into the time-series 
data of the discrete system. 
0009. The evaluation value calculating unit may set the 
measurement periods to temporally overlap and total the con 
tinuous time-series data for each measurement period and 
convert the continuous time-series data into the time-series 
data of the discrete system. 
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0010. According to another embodiment of the present 
disclosure, there is provided an information processing 
method performed by an information processing apparatus 
which includes acquiring time-series data of a discrete system 
including sampling values X, in a measurement period i, cal 
culating a movement deviation V, based on a movement mean 
m, of N Sampling Values X, X-1, X_2, ..., and X, a corre 
sponding to predetermined periods before a predetermined 
measurement periodt, and calculating an evaluation values, 
showing a rapid change in the time-series data of the discrete 
system in the measurement periodt, on the basis of the move 
ment deviation V, corresponding to the measurement periodt 
and a movement deviation V, corresponding to a measure 
ment period t-1. 
0011. According to another embodiment of the present 
disclosure, there is provided a program for causing a com 
puter to function as an evaluation value calculating unit that 
acquires time-series data of a discrete system including Sam 
pling values X, in a measurement period i, calculates a move 
ment deviation V, based on a movement mean m, of N Sam 
pling Values X, X-1, X_2, . . . . and X, y, corresponding to 
predetermined periods before a predetermined measurement 
periodt, and calculates an evaluation values, showing a rapid 
change in the time-series data of the discrete system in the 
measurement periodt, on the basis of the movement deviation 
V, corresponding to the measurement period tanda movement 
deviation V, corresponding to a measurement period t-1. 
0012. According to the embodiments of the present dis 
closure described above, the time-series data of the discrete 
system including the sampling values X, in the measurement 
period i is acquired, the movement deviation V, based on the 
movement mean m, of the N sampling Values X, X_1, X_2, .. 
. . and X, corresponding to the predetermined periods 
before the predetermined measurement period t is calculated, 
and the evaluation values, showing the rapid change in the 
time-series data of the discrete system in the measurement 
period t is calculated, on the basis of the movement deviation 
V, corresponding to the measurement period t and the move 
ment deviation V, corresponding to the measurement period 
t-1. 

0013. According to the embodiments of the present dis 
closure described above, information that has become a popu 
lar topic in the world can be extracted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIG. 1 is a block diagram illustrating a configuration 
example of a search apparatus to be an embodiment of the 
present disclosure; 
0015 FIG. 2 is a block diagram illustrating a detailed 
configuration of a database; 
0016 FIG.3 is a flowchart illustrating associated informa 
tion search processing executed by the search apparatus; 
0017 FIG. 4 is a diagram illustrating noise removal; 
0018 FIG. 5 is a flowchart illustrating topic extraction 
processing: 
0019 FIG. 6 is a diagram illustrating a topic candidate 
character string; 
0020 FIG. 7 is a diagram illustrating a display example of 
a screen that becomes a user interface of the search apparatus; 
0021 FIG. 8 is a diagram illustrating a display example of 
a screen that becomes a user interface of the search apparatus; 
0022 FIGS. 9A and 9B are diagrams illustrating a mea 
Surement period of the frequency; 
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0023 FIG. 10 is a diagram illustrating an example of a 
frequency transition; 
0024 FIG. 11 is a diagram illustrating a movement mean 
and a movement variance of the frequency corresponding to 
FIG. 10; 
0025 FIG. 12 is a diagram illustrating an evaluation value 
corresponding to HG 10; 
0026 FIG. 13 is a diagram illustrating a unified state of 
FIGS. 10 to 12; and 
0027 FIG. 14 is a block diagram illustrating a configura 
tion example of a computer. 

DETAILED DESCRIPTION OF THE 
EMBODIMENT(S) 

0028. Hereinafter, preferred embodiments of the present 
disclosure will be described in detail with reference to the 
appended drawings. 

1. Embodiment 

0029 First, the outline of a search apparatus that corre 
sponds to an embodiment to which an information processing 
apparatus according to the present disclosure is applied will 
be described. The search apparatus sets various documents 
shown on the Internet or an intranet as search objects, 
searches for documents including a search keyword, and 
extracts a character String (hereinafter referred to as co-oc 
currence keyword or topic) included commonly in the search 
documents. The search apparatus provides information that 
has become a popular topic in the world (a trending topic) at 
a predetermined point of time among the documents on the 
Internet including the search keyword and the co-occurrence 
keyword as information associated with search information. 
0030. For example, the search apparatus sets tweets 
(showing short sentences of 140 characters or less which 
users of Twitter post (input)) of Twitter shown on the Internet 
as search objects, searches the tweets including a search 
keyword, and extracts a co-occurrence keyword included 
commonly in the searched tweets. The search apparatus cal 
culates an evaluation value showing popularity with respect 
to each extracted co-occurrence keyword, displays a list of 
evaluation values such that the co-occurrence keyword is 
selected by the user, and provides the tweets including the 
selected co-occurrence keyword and the search keyword to 
the user. Thereby, the tweets regarding the information that 
has become a popular topic in the world can be provided to the 
USC. 

0031. For example, if the search keyword is set as “Sensoji 
Temple.” “Taito Ward,” “Gokokuji.” “quake.” “in Asakusa.” 
and “intersection' are extracted as the co-occurrence key 
words. If the user selects “quake” from the extracted co 
occurrence keywords, the tweets that include the selected 
co-occurrence keyword “quake' and the search keyword 
“Sensoji Temple are provided to the user. 
0032. The search keyword may be input by the user or may 
be automatically set on the basis of an operation history of the 
user. For example, a character string that appears frequently 
in a document created by the user, an artist name or a song title 
that is included in a play list created by the user, and a name 
of a star that appears frequently in a television program 
watched by the user may be extracted and may be set as the 
search keywords. 
0033. One or more contrast keywords may be set to be 
contrasted with the search keyword. Similar to the search 
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keyword, the contrast keyword may be input by the user or 
may be automatically set on the basis of an operation history 
of the user. 
0034. When the contrast keyword is automatically set, the 
contrast keyword may be determined on the basis of the set 
search keyword. For example, when the search keyword is the 
artist name, another artist who is from the same nation may be 
searched from information on the Internet and an artist name 
of the other artist may be determined as the contrast keyword. 
0035. For example, when AAA is set as the search key 
word and BBB is set as the contrast keyword, the co-occur 
rence keyword is extracted from the plurality of tweets 
including the search keyword AAA. However, the keyword 
having the high appearance frequency in the plurality of 
tweets including the contrast keyword BBB is excluded. 
0036) A plurality of character strings may be set as the 
search keyword and the contrast keyword and an AND search 
may be performed. 
0037 Hereinafter, in the present disclosure, an example of 
the case in which each tweet of Twitter is set as the search 
object will be described. However, the search objects of the 
search apparatus to be the embodiment are not limited to 
tWeetS. 

0038. The search object document and the search keyword 
are not limited to a search object document and a search 
keyword represented by a natural language Such as Japanese 
and English, as long as the search object document and the 
search keyword can be represented by a character sting or a 
symbol string. For example, DNA information, phonemes, 
musical score information, data that is obtained by represent 
ing real number values to be quantized and included in a 
symbol String with a one-dimensional arrangement, and data 
that is obtained by representing data obtained by representing 
real number values to be quantized and included in a symbol 
string with a multi-dimensional arrangement with a one-di 
mensional arrangement may be set as the search object docu 
ment and the search keyword. 

Configuration Example of Search Apparatus 

0039 FIG. 1 illustrates a configuration example of a func 
tional block that is included in the search apparatus to be the 
embodiment. A search apparatus 10 includes a keyword set 
ting unit 11, a document searching unit 12, a noise removing 
unit 13, a search index creating unit 14, a popularity deter 
mining unit 15, a topic extracting unit 16, a topic output unit 
17, a topic document output unit 18, and a database 20. FIG. 
2 illustrates a detailed configuration of a database (DB) 20. 
The database 20 includes a search document storage database 
(DB) 21, a document search index database (DB) 22, and a 
topic storage database (DB) 23. 
0040. The keyword setting unit 11 sets a character string 
input by the user as a search keyword. The keyword setting 
unit 11 sets a character string input by the user as a contrast 
keyword. The keyword setting unit 11 can automatically set at 
least one of the search keyword and the contrast keyword. 
0041. The document searching unit 12 sets each tweet of 
Twitter shown on the Internet as the search object and 
searches the tweets including the search keyword. The docu 
ment searching unit 12 sets each tweet of Twitter shown on 
the Internet as the search object and searches the tweets 
including the contrast keyword. A period of a mentioned date 
and time of each tweet that is set as the search object may be 
limited from the present time to one month ago. The tweets 
that are obtained as the search result of the document search 
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ing unit 12 are associated with the search keyword or the 
contrast keyword and the association result is stored in the 
search document storage database 21 of the database 20. 
0042. The noise removing unit 13 removes a character 
string (hereinafter referred to as noise) not becoming the 
co-occurrence keyword from the tweets obtained as the 
search result. This will be specifically described below with 
reference to FIG. 4. 
0043. The search index creating unit 14 creates a search 
index based on Suffix Array with respect to the tweets to be 
stored in the search document storage database 20 and 
obtained as the search result. The created search index is 
stored in the document search index database 22 of the data 
base 20. By creating the search index, the appearance fre 
quency DF (Document Frequency) of a topic (co-occurrence 
keyword) candidate character String necessary when the co 
occurrence keyword is extracted in eachtweet can be counted 
at a high speed. 
0044) When the search keyword or the contrast keyword is 
automatically set, the popularity determining unit 15 deter 
mines popularities of candidates of the search keyword or the 
contrast keyword. The popularity determining unit 15 deter 
mines the popularity of the extracted co-occurrence keyword 
(topic). 
0045. The topic extracting unit 16 extracts the co-occur 
rence keyword (topic) from each tweet of the search result 
from which the noise is removed. The extracted co-occur 
rence keyword (topic) is stored in the topic storage database 
23 of the database 20. 
0046. The topic output unit 17 outputs the extracted co 
occurrence keyword (topic). The topic output unit 17 may 
have a bot creating function for creating a tweet automatically 
on the basis of the extracted co-occurrence keyword (topic) 
and posting the tweet on Twitter. 
0047. The topic document output unit 18 acquires the 
tweets including the extracted co-occurrence keyword (topic) 
from the search document storage database 21 and outputs the 
tWeetS. 

Description of Operation 

0048 Next, an operation of the search apparatus 10 will be 
described. FIG. 3 is a flowchart illustrating associated infor 
mation search processing that is executed by the search appa 
ratus 10. 
0049. In step S1, the keyword setting unit 11 sets the 
character string input by the user as the search keyword. A 
character String that appears frequently in a document created 
by the user, an artist name or a song title that is included in a 
play list created by the user, and a name of a star that appears 
frequently in a television program watched by the user may be 
extracted and set as the search keywords. In this case, an 
evaluation value of the popularity to be described below may 
be calculated with respect to the extracted artist name and the 
artist name of which the evaluation value is a predetermined 
threshold value or more may be adopted as the search key 
word. 
0050. In step S1, the keyword setting unit 11 sets the 
character string input by the user or the automatically deter 
mined character string as the contrast keyword. Setting of the 
contrast keyword may be omitted. 
0051. In step S2, the document searching unit 12 sets each 
tweet of Twitter shown on the Internet as the search object and 
searches the tweets including the search keyword. The tweets 
of the search result are associated with the search keyword 
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and the association result is stored in the search document 
storage database 21. When the contrast keyword is set, the 
document searching unit 12 sets each tweet of Twitter shown 
on the Internet as the search object and searches the tweets 
including the contrast keyword. The tweets of the search 
result are associated with the contrast keyword and the asso 
ciation result is stored in the search document storage data 
base 21. 

0052. In step S3, the noise removing unit 13 removes a 
noise not becoming the co-occurrence keyword from the 
tweets obtained as the search result. 

0053 FIG. 4 illustrates a tweet that is an example of the 
search result. In FIG. 4, underlined character strings are 
removed as noises, by the noise removing unit 13. That is, 
when the search object is the tweet, “RT” meaning retweet, a 
destination “Causer name that shows a reply counterpart, 
"http://. . . . that shows a URL, and “it . . . . that shows a 
hashtag are removed. 
0054 Returning to FIG. 3, in step S4, the search index 
creating unit 14 creates a search index based on Suffix Array 
with respect to the tweets to be stored in the search document 
storage database 20 and to be obtained as the search result. 
The created search index is stored in the document search 
index database 22. 
0055. In step S5, the topic extracting unit 16 executes topic 
extraction processing for extracting the co-occurrence key 
word (topic) from each tweet of the search result from which 
the noise is removed. The extracted co-occurrence keyword 
(topic) is stored in the topic storage database 23 of the data 
base 20. 

0056 FIG. 5 is a flowchart specifically illustrating the 
topic extraction processing. 
0057. In step S11, the topic extracting unit 16 extracts a 
character string group other than partial character strings 
appearing as only a part of other partial character strings 
among all partial character strings appearing in a tweet group 
of the search result from which the noise is removed. This 
corresponds to extracting a longest partial character string 
group in a range in which the appearance frequency DF does 
not change. This processing can be executed at a high speed 
using the search index based on the Suffix Array. 
0058. The character strings that conform to the rule by the 
kind of the characters to be described below are excluded 
from the topic candidate character Strings and the remaining 
character Strings are extracted as the topic candidate character 
Strings. 

Kinds of Characters Assumed 

0059. As the kinds of the characters, a space (blank), a 
half-size English character, a Roman character expansion, 
hiragana, katakana, a full-size symbol, a macron, a half-size 
symbol, a control character, an invalid character, kanji, a 
half-size number, a punctuation mark, a Hangul character, a 
Thai character, an Arabic character, a Hebrew character, a 
Cyrillic character, and a Greek character are assumed. 
Rule to Exclude Token from Topic Candidate Character 
String 
0060. When a character before a token (last character of a 
previous token) is a macron, the token is not designated as a 
topic candidate character String. 
0061. When a first character of the token is a space, the 
token is not designated as the topic candidate character String. 
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0062. When the first character of the token is a full-size 
symbol, the token is not designated as the topic candidate 
character string. 
0063. When the first character of the token is a macron, the 
token is not designated as the topic candidate character String. 
0064. When the first character of the token is a half-size 
symbol, the token is not designated as the topic candidate 
character string. 
0065. When the first character of the token is a control 
character and an invalid character, the token is not designated 
as the topic candidate character String. 
0066. When the first character of the token is a punctuation 
mark, the token is not designated as the topic candidate char 
acter string. 
0067. When a character after a token (first character of a 
later token) is a macron, the token is not designated as a topic 
candidate character string. 
0068. When a last character of the token is a space, the 
token is not designated as the topic candidate character String. 
0069. When the last character of the token is a full-size 
symbol, the token is not designated as the topic candidate 
character string. 
0070. When the last character of the token is a half-size 
symbol, the token is not designated as the topic candidate 
character string. 
0071. When the last character of the token is a control 
character and an invalid character, the token is not designated 
as the topic candidate character String. 
0072. When the last character of the token is a punctuation 
mark, the token is not designated as the topic candidate char 
acter string. 
0073. When both the character before the token (final 
character of the previous token) and the first character of the 
token or the character after the token (first character of the 
later token) and the final character of the token area half-size 
English character and a Roman character expansion, the 
token is not designated as the topic candidate character String. 
0074. When both the character before the token (final 
character of the previous token) and the first character of the 
token or the character after the token (first character of the 
later token) and the final character of the token are katakana, 
the token is not designated as the topic candidate character 
String. 
0075. When both the character before the token (final 
character of the previous token) and the first character of the 
token or the character after the token (first character of the 
later token) and the final character of the token are half-size 
numbers, the token is not designated as the topic candidate 
character string. 
0076. When both the character before the token (final 
character of the previous token) and the first character of the 
token or the character after the token (first character of the 
later token) and the final character of the token are Hangul 
characters, the token is not designated as the topic candidate 
character string. 
0077. When both the character before the token (final 
character of the previous token) and the first character of the 
token or the character after the token (first character of the 
later token) and the final character of the token are Cyrillic 
characters, the token is not designated as the topic candidate 
character string. 
0078 For example, as illustrated in HG 6, when the noise 
removed tweet is “People who stock up on chocolate raise 
your hands.” first, the character string group other than the 
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partial character strings appearing as only the part of other 
partial character strings among all of the partial character 
strings in the tweet group of the search result is extracted. For 
example, when the appearance frequencies DF of “cho.” 
"chocolate.” and "chocolate are 10, 10, and 4, respectively, 
"chocolate” is extracted. However, “cho' is not extracted. 
Then, the topic candidate character strings are extracted by 
applying a rule to exclude the token from the topic candidate 
character strings. 
0079. As such, the topic extracting unit 16 can extract the 
topic candidate character Strings on the basis of a change 
point of the appearance frequency DF and the difference of 
the kinds of the characters, without depending on languages 
of the search object documents. However, the topic extracting 
unit 16 may extract the topic candidate characterstrings using 
morphological analysis based on characteristics of the lan 
guages of the documents. 
0080 When similar character strings are extracted as the 
topic candidate character strings, the similar character strings 
may be collected as one character String. In this case, similar 
means that a similarity degree of the character string is high 
and that a similarity degree of an appearing document is high. 
I0081. In step S12, the topic extracting unit 16 calculates 
the appearance frequency DF of each topic character String in 
the tweets of the search result from which the noise is 
removed, using the search index stored in the document 
search index database 22. 
I0082 In step S13, the topic extracting unit 16 adopts a 
topic candidate character string in which the appearance fre 
quency DF satisfies a predetermined condition as the topic 
(co-occurrence keyword). That is, when both the search key 
word and the contrast keyword are set, the topic extracting 
unit 16 adopts a topic candidate character string where a value 
obtained by dividing the appearance frequency DF in the 
tweets of the search result using the search keyword by the 
appearance frequency DF in the tweets of the search result 
using the contrast keyword is the predetermined threshold 
value or more as the topic. When only the search keyword is 
set, the topic extracting unit 16 adopts a topic candidate 
character string where the appearance frequency DF in the 
tweets of the search result using the search keyword is the 
predetermined threshold value or more as the topic. 
I0083. When it is determined whether the topic candidate 
character string is adopted as the topic, instead of using the 
appearance frequency DF described above, Information 
Gain, Mutual Information, Bi-Normal separation, Fold 
Change, and a correlation coefficient may be calculated and 
used. A test Such as a chi-squared test to measure specificity 
of the topic may be performed. 
I0084. After the topic is extracted as described above, the 
topic extraction processing ends and the process returns to 
step S6 of FIG. 3. 
I0085. In step S6, the popularity determining unit 15 cal 
culates an evaluation value of the popularity with respect to 
each co-occurrence keyword (topic) extracted in step S5. A 
calculation method will be described below with reference to 
FIGS 9A to 13. 
I0086. In step S7, the topic output unit 17 provides the 
extracted co-occurrence keyword (topic) and the evaluation 
value of the popularity thereof to the user. In step S8, when the 
search apparatus automatically sets the topic, the topic output 
unit 17 may not provide the extracted co-occurrence keyword 
(topic) and the evaluation value of the popularity thereof to 
the user. 
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0087. If the provided co-occurrence keyword (topic) is 
selected by the user or the co-occurrence keyword where the 
evaluation value of the popularity is the threshold value or 
more is selected automatically by the search apparatus, in step 
S8, the topic document output unit 18 acquires the tweets 
including the extracted co-occurrence keyword (topic) and 
the search keyword from the search document storage data 
base 21 and provides the tweets as the information associated 
with the search keyword to the user. When the plurality of 
acquired tweets are similar to each other, the plurality of 
tweets may be collected as one tweet and the tweet may be 
provided to the user. In this way, the series of operations that 
is executed as the associated information search processing 
ends. 

Display Example of Screen Functioning as User Interface 

0088 FIG. 7 illustrates a display example of a screen that 
functions as a user interface of the search apparatus 10. A 
screen 50 is provided with a search keyword input column 51, 
a Get Tweets button 52, a Get Topic Words from Tweets 
button 53, a Show Tweets button 54, a topic display column 
55, an evaluation value display column 56, and a tweet dis 
play column 57. 
0089. The user can input the search keyword to the search 
keyword input column 51. If the user operates the Get Tweets 
button 52, the tweets including the search keyword are 
searched from the tweets of Twitter shown on the Internet. 

0090. If the user operates the Get Topic Words from 
Tweets button 53, the co-occurrence keyword (topic) is 
extracted from the tweets of the search result and the co 
occurrence keyword and the evaluation value of the popular 
ity are displayed on the topic display column 55. If the user 
selects the co-occurrence keyword (topic) displayed on the 
topic display column 55, a temporal transition of the evalua 
tion value of the popularity with respect to the selected co 
occurrence keyword (topic) is displayed on the evaluation 
value display column 56. 
0091) If the user operates the Show Tweets button 54 in a 
state in which the co-occurrence keyword (topic) is selected, 
the tweets including the search keyword and the selected 
co-occurrence keyword (topic) are displayed on the tweet 
display column 57. 
0092. For example, as illustrated in FIG. 7, if the user 
inputs “Sensoji Temple” as the search keyword to the search 
keyword input column 51 and operates the Get Tweets button 
52, the tweets including the search keyword “Sensoji 
Temple” are searched. In this case, if the user operates the Get 
Topic Words from Tweets button 53, the co-occurrence key 
words (topics) “Taito Ward,” “Gokokuji.” “quake.” “earth 
quake disaster outbreak time: 2:46 p.m.” “in Asakusa, and 
“intersection' and the evaluation values of the popularities 
are displayed on the topic display column 55. 
0093. If the user selects “Taito Ward' from the co-occur 
rence keywords (topics) displayed on the topic display col 
umn 55, a temporal transition of the evaluation value of the 
popularity with respect to the selected co-occurrence key 
word (topic) is displayed on the evaluation value display 
column 56. 

0094. If the user operates the Show Tweets button 54 in a 
state in which “Taito Ward' is selected as the co-occurrence 
keyword (topic), the tweets including the search keyword 
“Sensoji Temple' and the selected co-occurrence keyword 
(topic) “Taito Ward' are displayed on the tweet display col 
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umn 57. In FIG. 7, however, sentences of the tweets are 
replaced with * (asterisks) in the tweet display column 57. 
(0095 For example, as illustrated in FIG. 8, if the user 
inputs "vegetables' as the search keyword on the search key 
word input column 51 and operates the Get Tweets button 52. 
the tweets including the search keyword “vegetables' are 
searched. In this case, if the user operates the Get Topic Words 
from Tweets button 53, the co-occurrence keywords (topics) 
“child,” “of child,” “made to drink.” “drank,” “fed,” “of ship 
ment limitation', and "of consumeras and evaluation values 
of the popularities are displayed on the topic display column 
55. 
(0096. If the user selects “of shipment limitation” from the 
co-occurrence keywords (topics) displayed on the topic dis 
play column 55, a temporal transition of the evaluation value 
of the popularity with respect to the selected co-occurrence 
keyword (topic) is displayed on the evaluation value display 
column 56. 
(0097. If the user operates the Show Tweets button 54 in a 
state in which “of shipment limitation' is selected as the 
co-occurrence keyword (topic), the tweets including the 
search keyword “vegetables' and the selected co-occurrence 
keyword (topic) "of shipment limitation' are displayed on the 
tweet display column 57. In FIG 8, however, sentences of the 
tweets are replaced with * (asterisks) in the tweet display 
column 57. 
0098. As described above, the search apparatus 10 can 
collect the tweets including the topic in which a user is inter 
ested for each topic and can provide the tweets to the user. If 
the search keyword is automatically set, the search apparatus 
10 can collect the tweets including the estimated topic in 
which a user is interested for each topic and can provide the 
tweets to the user. 

Method of Calculating Evaluation Value of Popularity 
0099 Next, a method of calculating an evaluation value of 
the popularity of the co-occurrence keyword in step S6 of the 
associated information search processing will be described. 
0100 First, the appearance frequency DF of the co-occur 
rence keyword in the tweets of the search result is converted 
into time-series data of a discrete system on the basis of a 
posting date and time of the tweet in which the co-occurrence 
keyword appears. Specifically, the appearance frequency DF 
of the co-occurrence keyword is converted into the frequency 
in a predetermined measurement period (for example, 24 
hours). 
0101 FIGS. 9A and 9B illustrate a method of setting a 
measurement period of the frequency. That is, as illustrated in 
FIG. 9A, measurement periods of the frequency may be set 
not to overlap at a time axis T and as illustrated in FIG.9B, 
measurement periods of the frequencies may be set to overlap 
at a time axis T. 
0102. When the measurement periods of the frequencies 
are set not to overlap at the time axis T, a sum of the frequen 
cies in each measurement interval becomes the appearance 
frequency DF. When the measurement periods of the frequen 
cies are set to overlap at the time axis T. Samples of the 
plurality of frequencies can be acquired in a short period. 
0103) When the frequency in a certain measurement 
period t is set as X, an evaluation values, of the popularity in 
the measurement period t is calculated using the frequencies 
X, X-1, X_2, . . . . and X, y-1 in N previous measurement 
periods t, t-1, t-2, . . . . and t-N+1 from the measurement 
period t. 
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0104 Specifically, a movement mean m, a movement 
deviation V, and an evaluation values, are sequentially cal 
culated. 

Movement Mean m=(X,x)/N (1) 

Movement Deviation v V(X(m-x))/N) (2) 

Evaluation Values, vv. 1 (3) 

0105 X, means a sum of N values corresponding to i=t to 
i=t-N+1. 

0106 For example, when the frequency x, functioning as 
the time-series data of the discrete system transits as illus 
trated in FIG. 10, the movement mean m, transits as illustrated 
by a thick line in FIG. 11 and the movement deviation V, 
transits in a form of stripes as illustrated by thin lines on the 
basis of the thick line in FIG. 11. Meanwhile, the evaluation 
values, transits as illustrated in FIG. 12. FIG. 13 illustrates an 
overlapping state of FIGS. 10 and 12. 
0107 As can be seen from FIG. 13, the evaluation values, 
increases when the frequency X, rapidly changes. Therefore, 
if the evaluation values, is calculated with respect to the 
co-occurrence keyword, the evaluation value can be used as 
an index when it is determined whether the keyword has 
become a popular topic in the world (is trending). 
0108. The evaluation values, shows a short-term popular 

ity trend when the measurement period t is short and shows a 
long-term popularity trend when the measurement period t is 
long. Therefore, an evaluation values, when the mea 
Surement period t is short (for example, one day 24 hours) 
and an evaluation value S, so when the measurement 
period t is long (for example, one month 30 days) may be 
calculated and a weighted mean of the evaluation values may 
be calculated as a final evaluation value. The calculated final 
evaluation value may be used as an index to show the short 
term popularity tendency and the long-term popularity ten 
dency on whether the keyword has become a popular topic in 
the world (is trending). 

Other Use Destination of Evaluation Value 

0109 The evaluation values, may be variously used in 
addition to the determination of the popularity of the co 
occurrence keyword. 
0110. For example, if a sales volume of each of various 
products in a predetermined period is set as the frequency X, 
and the evaluation values, is calculated, the evaluation value 
s, may be used as an index to determine a hit product. 
0111. If the number of times of searches by the search 
keyword is set as the frequency X, and the evaluation values, 
is calculated, the evaluation values, may be used as an index 
to determine a keyword that has become a popular topic in the 
world. 

0112 The series of processes described above can be real 
ized by hardware or software. When the series of processes is 
executed by Software, a program forming the Software is 
installed in a computer embedded in dedicated hardware and 
a general-purpose computer in which various programs can 
be installed and various functions can be executed, from a 
program recording medium. 
0113 FIG. 14 is a block diagram illustrating a configura 
tion example of hardware of a computer that executes the 
series of processes by a program. 
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0114. In a computer 100, a central processing unit (CPU) 
101, a read only memory (ROM) 102, and a random access 
memory (RAM) 103 are connected mutually by a bus 104. 
0.115. An input/output interface 105 is connected to the 
bus 104. An input unit 106 that includes a keyboard, a mouse, 
and a microphone, an output unit 107 that includes a display 
and a speaker, a storage unit 108 that is configured using a 
hard disk or a non-volatile memory, a communication unit 
109 that is configured using a network interface, and a drive 
110 that drives removable media 111 such as a magnetic disk, 
an optical disc, a magneto optical disc, or a semiconductor 
memory are connected to the input/output interface 105. 
0116. In the computer 100 that is configured as described 
above, the CPU 101 loads the programs stored in the storage 
unit 108 to the RAM 103 through the input/output interface 
105 and the bus 104 and executes the programs, and the series 
of processes is executed. 
0117 The programs that are executed by the computer 
may be processed in time series according to the order 
described in the present disclosure and may be processed in 
parallel or at necessary timing when calling is performed. 
0118. One computer may process the programs and a plu 
rality of computers may perform distributed processing on 
the programs. The programs may be transmitted to a remote 
computer and may be executed. 
0119 The embodiment of the present disclosure is not 
limited to the above example and various changes can be 
made without departing from the spirit and scope of the 
present disclosure. 
0.120. The present disclosure contains subject matter 
related to that disclosed in Japanese Priority Patent Applica 
tion JP 2011-11 1644 filed in the Japan Patent Office on May 
18, 2011, the entire content of which is hereby incorporated 
by reference. 
What is claimed is: 
1. An information processing apparatus comprising: 
an evaluation value calculating unit that acquires time 

series data of a discrete system including sampling val 
ues X, in a measurement period i, calculates a movement 
deviation V, based on a movement mean m, of N sam 
pling Values X, X-1, X-2,..., and X v1 corresponding 
to predetermined periods before a predetermined mea 
Surement period t, and calculates an evaluation values, 
showing a rapid change in the time-series data of the 
discrete system in the measurement periodt, on the basis 
of the movement deviation V, corresponding to the mea 
surement period t and a movement deviation V, corre 
sponding to a measurement period t-1. 

2. The information processing apparatus according to 
claim 1, 

wherein the evaluation value calculating unit calculates the 
evaluation values, movement deviation V/movement 
deviation V, 1. 

3. The information processing apparatus according to 
claim 2, 

wherein the evaluation value calculating unit totals con 
tinuous time-series data for each measurement period 
and converts the continuous time-series data into the 
time-series data of the discrete system. 

4. The information processing apparatus according to 
claim 3, 

wherein the evaluation value calculating unit sets the mea 
Surement periods to temporally overlap and totals the 
continuous time-series data for each measurement 
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period and converts the continuous time-series data into 
the time-series data of the discrete system. 

5. An information processing method performed by an 
information processing apparatus, comprising: 

acquiring time-series data of a discrete system including 
sampling values X, in a measurement period i, 

calculating a movement deviation V, based on a movement 
mean m, of N sampling Values X, X_1, X_2, . . . . and 
X corresponding to predetermined periods before a 
predetermined measurement period t, and 

calculating an evaluation values, showing a rapid change in 
the time-series data of the discrete system in the mea 
Surement periodt, on the basis of the movement devia 
tion V, corresponding to the measurement period tanda 
movement deviation V, corresponding to a measure 
ment period t-1. 

Dec. 27, 2012 

6. A program for causing a computer to function as: 
an evaluation value calculating unit that acquires time 

series data of a discrete system including sampling val 
ues X, in a measurement period i, calculates a movement 
deviation V, based on a movement mean m, of N sam 
pling Values X, X-1, X_2,..., and X v1 corresponding 
to predetermined periods before a predetermined mea 
Surement period t, and calculates an evaluation values, 
showing a rapid change in the time-series data of the 
discrete system in the measurement periodt, on the basis 
of the movement deviation V, corresponding to the mea 
surement period t and a movement deviation V, corre 
sponding to a measurement period t-1. 


